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XXIX. Account of fome Experiments in Electricity. In a 
Leter from Mr. William Swift to the Rev. Dr. King, 
F.R.S. 


Read April 29 f 1779,, 


S I R* Greenwich,. 

7 April 28, 1779.* 

DEING encouraged by the attention the Royal So¬ 
ciety did me laft year to give to the account of fome 
elearical experiments I had made, which you were fo 
good as to prelent to them, I take the liberty to beg their 
indulgence-again, and hope you. will be pleafed to lay- 
before them fome new improvements I have made in my 
elearical apparatus. I flrall efteem myfelf very happy if 
what I have done is worthy the ■farther attention of that, 
moft learned and refpeaable body. 

One particular addition I have made to the apparatus 
confifts in what 1 call an anti-conduaor: it is exaaiy like 
the prime conduaor, but it is fixed to the cufhion of the 
machine, and coniequently, when the cylinder is put in 
motion, the anti-conduaor is charged negatively, that is, 
the elearic matter is diminilhed therein in the fame pro¬ 
portion 
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portion as it is increafed in the prime conductor in the 
fame time. 

Another thing peculiar to this machine is, that the 
whole is infulated, fo that being able to collect the elec- 
trie matter without any connection with the earth, and 
having at the fame time bodies or conductors positively 
and negatively electrified, I apprehend I am enabled by 
this apparatus to exhibit many experiments more analo¬ 
gous to the natural effects of lightning from the clouds, 
than it is poflible to do with only one conductor pofitively 
electrified; becaufe in nature clouds are conftantly flying 
in the air which are differently electrified, and, difeharg- 
ing themfelves in each other, produce the lightning often 
feen in the atmofphere. 

I have annexed a flight iketch of the apparatus: a is 
the glafs cylinder; b the prime conductor, on two glafs 
items; c the anthconduCtor, on two glafs Hems, con¬ 
nected with the cufhion of the machine; dd is a pole or 
round ilaff, well covered with metal, w r ith a ball_afeach 
end, which hangs over the two conductors b and c) this 
itaff is fattened to the crofs pole /, which is fufpended by 
a filk line in fuch a manner that the ftaff dd is equally 
balanced. 

It may be proper to mention a few common experi¬ 
ments and obfervations, to ihew, that the two conductors 
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are charged and differently charged, that is, the one pott- 
lively or plus, the other negatively or minus , as foon as 
the cylinder is put in motion by turning the wheel; 
though, perhaps, this will not be doubted by any perfons 
converfant in electrical experiments, unlefs they have 
been fully perfuaded, that the eleCtric matter cannot be 
excited without connecting the machine with the earth* 
which is not the cafe in this apparatus, for the glafs cy¬ 
linder and both conductors are infulated. 

I. When the cylinder moves, and a body approaches 
the prime conductor,, fuch body will draw a fpark from 
that conductor at the fame distance, and confequentiy of 
the fame length as will be drawn from the approaching 
body by the anti-condudtor. And a pith ball is equally 
attracted by both,, which fufficiently (hews, that both 
conductors are charged or electrified. 

a. The following common experiments will (hew* 
that they are differently electrified.. 

I take a wire with a fmall* piece of cocoa wood, about 
one inch and a half long, pointed, fattened to one end of 
the Wire, and. connecting the other end to the anti-con- 
duCtor* as ibon. as a conducting body approaches it there 
is a bright fpark refembling a ftar, which appears to 
fettle upon the end or point of the wood ; blit when the 
Wire is connected with the prime conductor, there iffues 
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from the end of the wood a pencil of rays diverging to. 
the point towards the approaching body, which, I apprer- 
hend,. demonltrates the conductors to be differently elec¬ 
trified. 

3. It may alfo be feen by another experiment I take 
two jars, coated as in the Leyden experiment, and charge 
one by the prime conductor, the other by the anti-con- 
duCtor; the firffc will be politively, and the fecond nega¬ 
tively electrified; which is proved by applying a dis¬ 
charging rod to the balls connected with the infide of 
the jars, when both immediately difcharge themfelves* 
which they would not do, if both jars were charged from 
the fame conductor.. 

Thefe experiments ! only mention, to (hew, that the 
two conductors are both electrified, and with this dif¬ 
ference, that the one has more,, the other lefs, electrical 
matter than in its natural ftate^ 

4. When the pole dd is let down by fiackening the 
filk line on which it hangs within the fph ere of aCtion 
of the two electrified conductors,,and being, equally ba¬ 
lanced remains in equilibria over both, as foon as the cy¬ 
linder begins to turn ; the pole vibrates regularly towards 
each conductor, and as it approaches the one or the 
other gives a fiafh or fpark. 

In 
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In this ftate if a ball be prefented to either conductor, 
it makes no alteration; the pole continues to vibrate as 
before, even though a ftafli cOmes on the ball: but when 
a point is prefented to either of the conductors b or r, 
the vibrations of the pole begin to abate, and no flafh 
conies to the point. And as foon as any connection is 
made with the earth, the point being prefented to one 
conductor, the pole attaches itfelf to the other with con¬ 
tinual flafhes. 

5. I take two glafs globes coated ee, and fufpend them 
towards the ends of the pole dd. On turning the cylinder 
the pole will vibrate, and the globes will, in a fhort time, 
become charged; each globe will have its outward coat 
charged in the fame way as the conductor over which it 
’hangs, as will appear by difcharging them into each 
other with a common difcharging rod. This experiment 
ifliews the poflibility of comprefling the eleCtric matter, 
though the globes are perfectly infulated. 

6. While the machine remains in this ftate, let the 
prime conductor b be connected with other clouds, fig. 

. 2. which are made to move over houfes having conduc¬ 
tors terminated with points; the globe e over the prime 
conductor will be thrown upwards or repelled, and the 
other globe only will receive a charge from the anti-con- 
<duCtor c: or if, on the contrary, the anti-conduCtor c be 
1 connected 
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connected with the flying clouds, the oppofite glohe only 
will, receive its charge from the prime conductor, But if 
halls inftead of points be made to terminate the con¬ 
ductors of the houl'es, the globes ee will vibrate till both 
be equally charged. 

7. Or tf we taKe off the globes and place a large jar or 
battery to each conductor, and charge them by turning 
the cylinder till the electrometer rifes to ninety degrees, 
the ftrokes of the vibrations of the pole ddbecome very 
ftrong; then, by means of an infulated rod, I place a 
point on the upper part of either conductor where the 
knob of the pole ftrikes, and* no explofion will come on> 
that point. But if inftead of a point; a ball be. lb inter- 
pofed, tbeEtk will be an explofion; and the larger the ball 
is, the greater the explofion will be. In the latter part of 
this experiment,.when the ball is interpofed, if any per- 
Ibn applies his finger to any wire on the.board wteio, or 
to the folid pieces of marble ftanding on the board,'he 
will be.fenfibly affeCted with a Ihock every time the ex— 
plofion happens; but when the knob is in contact with 
the point in the former part of'the experiment, as there 
is no explofion, neither will his finger .be affeCted on the 
marble or any part of the wire. 

8. Another experiment, which feems to agree in ,ef 
feCt with all-the foregoing, is as. follows. 


From 
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From either the prime conductor, or from the anti- 
oonduCtor, I fufpend a metal ball which can fwing like 
the pendulum of a clock ; I then place on a level with it, 
at the diftance of four or five inches from it, another ball 
fixed and connected with the earth; as foon as the cylin¬ 
der begins to turn, the fwinging ball begins to be at¬ 
tracted, and ftrikes with confiderable force againft the 
fixed one, emitting a fpark or flafh at the fame time. 

In fuch pofition if a point be put the vibrations of the 
fwinging ball will immediately begin to leflen, and it 
foon becomes intirely at reft, no flafti or fpark happen¬ 
ing from the inftant the point is put there. 

9. On one of the knobs or balls at the end of the pole 
dd, I put a point turned downwards towards the con¬ 
ductor, and as foon as the cylinder moves it is thrown 
upwards or repelled, and the oppofite knob or ball ad¬ 
heres to the conductor under it; but when points are put 
on both knobs and turned downwards or towards the 
conductors, the pole dd will remain unmoved, notwith- 
ftanding all the poflible friction which can be given by 
turning the cylinder. 

so. To render thefe experiments more analogous to 
the natural phenomena of lightning and rain defcending 
from the clouds, I place a vefiel of water infulated, and 
as the clouds (fig. a.) being charged pafs along the 
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frame, they revolve over another cloud, which is intro¬ 
duced in the place of the middle houfe: all the hovifes 
being taken away through this cloud, the water in the 
infulated veflel is made to pafs and to defcend in a ftream. 
When a ball is interpofed between this cloud and the 
revolving ones, there will be frequent flafhes upon it; 
but when, inftead of a ball, a point is put there, the elec¬ 
tric matter pafles off gradually and lilently without any 
flafh. 

Thus, sir, I humbly apprehend, the whole current 
of thefe experiments tends to Ihew the preference of 
points to balls, in order to diminifh and draw off the 
electric matter when excited, or to prevent it from accu¬ 
mulating; and confequently the propriety or even necef- 
fity of terminating all conductors with points, to make 
them ufeful to prevent damage to buildings from light¬ 
ning. Nay the very conftruCtion of all electrical ma¬ 
chines, in which it is neceflary to round all the parts, and 
to avoid making edges and points which would hinder 
the matter from being excited, will, I imagine, on reflec¬ 
tion, be another corroborating proof of the refult of the 
experiment themfelves. 

I am, &c» 



Vol. LXIX. 
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